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A Bibliometric study is considered as one of the measuring tools identifying for the growth rate 
of publications, collaborative countries, and territories, preferred subject areas and research 
work, prolific organizations and institutions and top-ranked journals and highly productive 
papers, etc. This paper focuses on the literature growth and development in fossil fuels in India. 
Data were collected from Web of Science Core Collection, the search string was ‘‘Fossil fuels'' 
and refined by Countries/Territories ‘'India'' and the time span between 1989 and 2016 which 
were indexed SCI-Expanded, A & HCI. A total number of research output was 943 and its h-
index was 73 and average citations per item was 28.63, a total sum of times cited was 26,997, 
citing articles was 21,694, without self-citations was 21,324 scores.  
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Bibliometrics is a qualitative study of various aspects of literature on a topic and used to identify 
the pattern of publication authorship, citations and for secondary journals coverage with the 
objective of getting an insight into the dynamics of the growth of knowledge in the areas under 
consideration. The word Bibliometrics was first coined by Alan Prichard in 1968[1], but it 
became more popular during the 1980s. According to D.T. Hawkins "quantitative analysis of the 
bibliographical features of a body of literature"[2]. Nicholas and Ritchie [3], in their book 
entitled “Literature on Bibliometrics”, stated that bibliometrics “Provide information about the 
structure of Knowledge and how it is communicated?”. Scientometrics applies ‘‘the bibliometric 
techniques to science and examines the development of the sciences’’[4].  
 
Fossil fuels are formed by natural processes through anaerobic decomposition of buried dead 
organisms, containing energy originating in ancient photosynthesis. Fossil fuels include coal, 
petroleum, natural gas, oil shales, bitumens, tar sands, and heavy oils. All contain carbon and 
were formed as a result of geologic processes acting on the remains of organic matter produced 
by photosynthesis. All fossil fuels can be burned in air or with oxygen derived from the air to 
provide heat. Fossil fuels contain high percentages of carbon and include petroleum, coal, and 
natural gas. Fossil fuels formed from the fossilized remains of a dead plant which was first 
introduced by Georgius Agricola in 1556 and later by Mikhail Lomonosov in the 18th 
century.[5,20] The use of fossil fuels raises serious environmental concerns. The burning of 
fossil fuels produces around 21.3 billion tonnes (21.3 Gigatonnes) of carbon dioxide (CO2) per 
year. It is estimated that natural processes can only absorb about half of that amount, so there is a 







In 2017, an attempt was made to know the authorship pattern and collaborative research in ETRI 
Journal through the Scientometric analysis using HistCite software during the period from 2010 
to 2016 with 7 volumes and 42 issues and (papers 936). It was highlighted that the various 
factors and most of the articles were contributed by dual authors and J. Kim was the most 
productive author during the study period [8]. In 2016, it was examined to find out the 
contributions of Chemistry literature in India as reflected in Thomson Reuters, Web of Science 
database - Science Citation Index Expanded (SCIE) during 1999-2013. The findings of the study 
showed that the Chemistry literature has grown steadily; journal articles played a predominant 
source of publication for chemistry literature and the chemistry research in India was fairly 
collaborative [9]. A study evaluated in 2015 regarding the publication trends among scientists of 
Indira Gandhi Centre for Atomic Research during the period 1989-2013. The study revealed that 
a majority of 96.26% of the researchers preferred to publish their research papers in joint 
authorship and the degree of collaboration range was found from 0.84 to 0.99. It also revealed 
that IGCAR scientists preferred to publish their work in the Journal of Nuclear Materials and 
Transactions of the Indian Institute of Metals [10]. In 2013, the research investigated to examine 
the literature output of bone marrow in India for a period from 2003 to 2012. The analysis 
measured various factors such as most productive countries, India’s overall contribution, growth 
pattern, citation impact, the share of international collaboration, and impact of different types of 
bone marrow diseases, analysed bone marrow research of sub-fields and by different population 
age groups, productivity and impact of leading Indian institutions and authors [11]. 
 
A similar study was also conducted in 2012, on Remote Sensing Research in global level for a 
period from 1975 to 2010 with a total number of 1188 research articles and the cited references 
were 30654. It was found that the average number of publications published per year was 38.07. 
The highest number of papers, i.e. 119 was published in 2009. The USA top-ranked (39.8%) and 
followed by UK (10.8%) publications, India (7.8%) publications respectively [12]. It was 
measured in 2013, research publications of Tapioca (Sago) in India during 1997-2010 with 447 
research papers retrieved from the Web of Science software and analyzed to fulfill the 
objectives. The results showed that the sago contributed to the English language with 447 
(100%) publications and the average number of publications produced per year was 11.76%. The 
highest number of papers produced in 2008 and the most productive author was Moorthy SN 
with 38 papers and followed by CSIR with 28 publications and Central Food Technology 
Research Institute with 22 publications [13]. To add the strength of this paper, we have taken 
into account few of the authors' previous studies in various disciplines as well as individual 
journals on scientometric analysis such as Research analysis on Journal of Information Literacy 
[14]. Journal of Intellectual Property rights by Velmurugan [15], Annals of Library and 
Information Studies for the year 2007-2012 [16]. Based on the previous studies, it was found that 




The main purpose of this study is to measure the research trends and growth pattern of Fossil 
fuels in India towards the year wise, citation-wise and author wise publications with mean value 
and the other objectives are:  
 
• To find out various forms of a document   
• To identify the year wise publications  
• To trace the top ten countries wise distribution    
• To identify the top ten productive authors    
• To investigate the top ten institutions and  keywords distribution   
• To measure the degree of collaboration (DC),  
• To evaluate the relative growth rate (RGR) and doubling time (DT) and 
• To know the top ten core journals on fossil fuels research.    
 
Materials and Methods 
 
The necessary data was collected from Web of Science Core Collection, the search string was 
‘‘Fossil fuels'' and refined by Countries/Territories ‘'India'' and the time span between 1989 and 
2016 which were indexed SCI-Expanded, A & HCI. A total number of research output was 943 
and its h-index was 73 and average citations per item was 28.63, a total sum of times cited was 
26,997, without self-citations was 26,159, citing articles was 21,694, without self-citations was 
21,324 scores for the period between 1989 and 2016. This scientometric study was carried out in 
the month of November 2017. For the purpose of analysis, HistCite software used and then the 
data was transferred to an Excel spreadsheet for further statistical analysis to evaluate the 
research output, the relative growth rate and the doubling time and K. Subramanyam’s degree of 
collaboration indicators was applied to determine an extent the growth of publication trend 
during the study period.   
 
Relative growth rate (RGR)  
 
The relative growth rate (RGR) is the increase in the number of research 
publications/pages per unit of time. The relative growth rate and the doubling time models have 
developed by [17] in the year 1999 to measure the publications. 
  
 
R (a) = (W2-W1) / T2-T1 
 
Where, R (a) = Relative Growth Rate over the specific period of interval, w1= logw1 
(Natural log of initial number of publications), w2= log w2 (Natural log of the final number of 
publications), T2- T1 = Unit difference between the initial and final time R (a) = per unit of 
publications per unit of time (Year).   
 
Doubling Time (DT) 
 
There exists a direct equivalence between the relative growth rate and the doubling time. 
If the number of research output or pages on a subject doubles during a given period, then the 
difference between the logarithms of numbers at the beginning and end of this period must be the 
logarithm of the number 2. If natural logarithm is used, this difference has a value of 0.693. 
Thus, the corresponding doubling time for each specific period of interval and for both articles 
and pages can be calculated based on the given formula.  
 
Doubling Time (DT) = 0.693/RGR 
 
Degree of Collaboration 
 
The degree of collaboration is defined as the ratio of the number of collaborative research 
papers to the total number of research papers in the discipline during a certain period of time. 
The formula is suggested by [18] has been used for the present study and expressed as given 
below. 
 
The formula is C = Nm / Nm+Ns 
 
Where, C – denotes the degree of collaboration; Nm – indicates the number of multi-
authored research output in the discipline published during a year; NS – represents the number of 
single-authored research output in the discipline published during the same year.   
 
Data analysis and Interpretation  
 
Data analysis is one of the essential features of any research. Here, the stydy focused on the 
fossil fuels literature of India, which is extracted from the Web of Science core collection 
database for a period from 1989 to 2016.  
 
 
Document-wise distribution  
 
It reflects from table 1 that the gathered seven types of documents were found on fossil fuels 
publications in India. As expected, most of the document type was journal articles as they are the 
primary source of information for dissemination all over the world.   In such a way, articles with 
659 (69.9%) papers ranked first and followed by review papers with 231(24.5%), and articles in 
proceeding papers with 43 (4.6%) papers ranked third. The editorial materials were 5, (0.5%), 
Letters (3, 0.3%), article from retracted publication and notes were 1 (0.1%) each. It is found 
from the analysis in terms of documents that the highest number of documents was articles and 
11236 citations which occupy the top-ranked during the period of study.  
 
Table. 1. Document-wise distribution  
 
S.No Document Type Records Percent TLCS TGCS 
1 Articles 659 69.9 475 11236 
2 Reviews 231 24.5 247 14596 
3 Article in proceedings papers 43 4.6 32 1114 
4 Editorial Materials 5 0.5 5 42 
5 Letters 3 0.3 0 6 
6 Article in retracted publication 1 0.1 0 2 
7 Note 1 0.1 0 1 
Total  943 100 759 26997 
 
Year wise distribution 
 
It has been assigned the year wise distribution of fossil fuels research in India for a period from 
1991 to 2016 with a total number of 943 research output along with total local citation score 
(TLCS) was 759 and the global total citations (TGCS) score was 26997. The research output 
range was from 1 in the year 1994 to 190 in the year 2016. It can be seen from table 2 that the 
maximum number, 21.1% of papers were published in 2016 and followed by 31.1% of papers 
were published in 2015. It was found that the trend of growth rate gradually increased during the 
study period. 
 
Table.2. Year wise distribution 
 
S.No  Publication Year Records Percent TLCS TGCS 
1 1991 3 0.3 0 15 
2 1993 6 0.6 3 86 
3 1994 1 0.1 0 6 
4 1995 5 0.5 1 11 
5 1996 4 0.4 0 7 
6 1997 7 0.7 1 125 
7 1998 7 0.7 5 509 
8 1999 4 0.4 1 67 
9 2000 9 1 13 355 
10 2001 4 0.4 34 701 
11 2002 17 1.8 64 1170 
12 2003 9 1 9 310 
13 2004 12 1.3 10 400 
14 2005 22 2.3 44 1239 
15 2006 13 1.4 41 1808 
16 2007 29 3.1 27 1483 
17 2008 36 3.8 48 3113 
18 2009 46 4.9 84 2959 
19 2010 64 6.8 111 3385 
20 2011 66 7.2 55 1484 
21 2012 63 6.7 51 1633 
22 2013 106 11.2 74 2835 
23 2014 96 10.2 31 1518 
24 2015 124 13.1 33 933 
25 2016 190 20.1 19 845 
Total 943 100 759 26997 
 
Time series analysis 
 
To identify the trend values in any research, trend analysis is the most effective tool which is 
widely used by the research group. it provides a convenient basis for obtaining the line of best 
fit. the straight line trend equation is: Y=a+bX Where Y=represents the estimated values of the 
trend and X= denotes that the derivatives in time period and ‘a’ and ‘b’ are constants.  
 
Table.3. Growth of publication trends 
 
S. No  PY TR X X2 Xy 
1 1991 3 -12 144 -36 
2 1993 6 -11 121 -66 
3 1994 1 -10 100 -10 
4 1995 5 -9 81 -45 
5 1996 4 -8 64 -32 
6 1997 7 -7 49 -49 
7 1998 7 -6 36 -42 
8 1999 4 -5 25 -20 
9 2000 9 -4 16 -36 
10 2001 4 -3 9 -12 
11 2002 17 -2 2 -34 
12 2003 9 -1 1 -9 
13 2004 12 0 0 0 
14 2005 22 1 1 22 
15 2006 13 2 4 26 
16 2007 29 3 9 87 
17 2008 36 4 16 144 
18 2009 46 5 25 230 
19 2010 64 6 36 384 
20 2011 66 7 49 462 
21 2012 63 8 64 504 
22 2013 106 9 81 954 
23 2014 96 10 100 960 
24 2015 124 11 121 1364 
25 2016 190 12 144 2280 
Total 943  1298  
   PY- Publication year, TR- Total records 




The estimated scientific research output in 2020 is when X = 2020- 2004 = 16 
= 37.72+1.76 x 16 = 7.72 + 28.16 
= 65.88 
 
The estimated scientific publications in 2047 is when X = 2047 – 2004 = 43 
= 37.72 + 1.76 x 43 = 37.72 + 75.68 
= 113.4 
 
As per the trend analysis, the predicted value of the Indian literature output for the year 2020 i.e. 
16 years is 65.88 and the predicted scientific research records for the year 2047 (i.e. 43 years) is 
113.4. The present study adopted the application of time series analysis and the research findings 
in the field of fossil fuel in India show that that the future research trends on fossil fuel in India is 
in the upward trend and seems positive growth in the research.    
 
Research trends of Growth rate and doubling time 
 
It indicates the relative growth rate and the doubling time of research papers published on fossil 
fuels. It was found that the relative growth rates of total publications showed a fluctuation trend. 
The growth rate of fossil fuel range was 0.4 to 2.53 during the period of study. The growth rate 
was 0.4 in 1991 and it has been steadily increasing up to 2.53 in 2001 and the average growth 
rate was 1.7079. The doubling time measured during the period of study and it was identified to 




Table 4: RGR and DT on Fossil Fuels research in India 
 




Log1 Log 2 RGR 
 
DT 
1 1991 3 0.3 - - 1.09 - - - 
2 1993 6 0.6 9 0.9 1.79 2.19 0.4 1.73 
3 1994 1 0.1 10 1 0 2.30 2.3 0.30 
4 1995 5 0.5 15 1.5 1.61 2.71 1.1 0.63 
5 1996 4 0.4 19 1.9 1.38 2.94 1.56 0.44 
6 1997 7 0.7 26 2.6 1.94 3.26 1.32 0.53 
7 1998 7 0.7 33 3.3 1.94 3.49 1.55 0.45 
8 1999 4 0.4 37 3.7 1.38 3.61 2.23 0.31 
9 2000 9 1.0 46 4.7 2.19 3.83 1.64 0.42 
10 2001 4 0.4 50 5.1 1.38 3.91 2.53 0.27 
11 2002 17 1.8 67 6.9 2.83 4.20 1.37 0.51 
12 2003 9 1.0 76 7.9 2.19 4.33 2.14 0.32 
13 2004 12 1.3 88 9.2 2.48 4.48 2.0 0.34 
14 2005 22 2.3 110 11.5 3.09 4.70 1.61 0.43 
15 2006 13 1.4 123 12.9 2.56 4.81 2.25 0.31 
16 2007 29 3.1 152 16.0 3.37 5.02 1.65 0.42 
17 2008 36 3.8 188 19.8 3.58 5.23 1.65 0.42 
18 2009 46 4.9 234 24.7 3.83 5.45 1.62 0.43 
19 2010 64 6.8 298 31.5 4.15 5.69 1.54 0.45 
20 2011 66 7.2 364 38.7 4.18 5.89 1.71 0.41 
21 2012 63 6.7 427 45.4 4.14 6.06 1.92 0.36 
22 2013 106 11.2 533 56.6 4.66 6.28 1.62 0.43 
23 2014 96 10.2 629 66.8 4.56 6.44 1.88 0.37 
24 2015 124 13.1 753 79.9 4.82 6.62 1.8 0.38 
25 2016 190 20.1 943 100 5.25 6.85 1.6 0.43 
Total 943 100       
 
Contribution of Authors (top 10)  
 
Researchers analyzed the contributions in the field of fossil fuels research in India and 
productive top ten authors were chosen out of 3844 total authors for the present study. The study 
idenitifed various factors such as records, percentage, local citation score, and global citation 
score and cited references, etc. It represents the most productive authors were among the top ten 
authors such as ‘Kumar A’ with 17 papers, ‘Kumar S’ and ‘Tiwari S’ with 14 papers each.  It 
was noted that based on the total local citation score was 80 and the global citation score was 




Table. 5. Contribution of Authors (top 10) 
 
S.No  Author Records Percent TLCS TLCS/t TLCSx TGCS TGCS/t TLCR 
1 Kumar, A 17 1.8 9 1.30 6 270 64.60 12 
2 Kumar, S 14 1.5 5 0.96 4 260 50.23 6 
3 Tiwari, S 14 1.5 21 7.83 7 149 57.58 63 
4 Sharma, MP 13 1.4 38 7.86 26 881 148.98 23 
5 Srivastava, AK 13 1.4 28 8.43 11 315 72.46 50 
6 Sarin, MM 12 1.3 30 4.51 15 318 54.59 25 
7 Venkataraman 
C 
12 1.3 80 8.49 60 1825 325.69 22 
8 Jain, S 11 1.2 12 1.74 7 351 77.69 18 
9 Babu, SS 10 1.1 25 5.23 11 190 45.15 20 
10 Banerjee, R 10 1.1 0 0.00 0 70 37.37 4 
 
 
Degree of Collaboration on Fossil fuels research in India 
 
It indicates the strength of Degree of Collaboration on Fossil fuels research in India, given the 
formula suggested by [19] which has been employed.  
 
Table 6: Degree of Collaboration on Nanotechnology in Canada 
 
Year Single Authors Multi-authors Total Degree of 
Collaboration 
1991 1 4 5 0.8 
1993 2 15 17 0.88 
1994 0 5 5 1 
1995 1 11 12 0.91 
1996 1 10 11 0.90 
1997 3 9 12 0.75 
1998 1 19 20 0.95 
1999 1 18 19 0.94 
2000 0 30 30 1 
2001 0 36 36 1 
2002 3 61 64 0.95 
2003 1 26 27 0.96 
2004 4 36 40 0.9 
2005 4 66 70 0.94 
2006 0 47 47 1 
2007 2 83 85 0.97 
2008 1 140 141 0.99 
2009 3 140 143 0.97 
2010 1 231 232 0.99 
2011 6 204 210 0.97 
2012 2 227 229 0.99 
2013 4 778 782 0.99 
2014 4 341 345 0.98 
2015 7 463 470 0.98 
2016 6 786 792 0.99 
Total 58 3786 3844 0.98 
 
Degree of collaboration is a prominent area of research in scientometric studies which indicate 
the trends in single and joint authorship from 1989 to 2016. The degree of collaboration ranges 
from 0.75 to 1 and the average degree of collaboration was 0.98 which clearly represents its 
dominance upon multi-authored contributions. Table 6 shows that the degree of collaboration 
(DC) on authorship in "Fossil fuels literature in India", the multi-authors were more than that of 
single-authored papers.  
 
Journal wise distribution 
 
It depicts the identification of core journals on fossil fuels literature output produced by Indian 
authors. A total number of 319 journals published 943 records during the period of study. Out of 
319 core journals, only the topmost productive journals were taken into account. It was examined 
and found that  ‘Renewable & Sustainable Energy Reviews' with 122 records and 6806 global 
citations got placed first and followed by ‘Atmospheric Environment' journal ranked second with 
30 records and the global citations were 1157. The third most productive journal was 
‘Renewable Energy' with 27 literature output and the global citations were 462.       
 
Table. 7. Journal wise distribution (top 10) 
 
S.No  Journal Records TLCS TGCS 
1 Renewable & Sustainable Energy Reviews 122 148 6806 
2 Atmospheric Environment 30 114 1157 
3 Renewable Energy 27 37 462 
4 Energy Conversion and Management 24 8 437 
5 Fuel 24 22 914 
6 Current Science 22 14 412 
7 Energy 21 21 773 
8 Energy Policy 18 8 267 
9 Journal of Geophysical Research-
Atmospheres 
17 20 1698 





Country-wise distribution  
 
It shows the country-wise distribution of fossil fuels research output produced by India. The 
result indicates that a total number of 72 countries participated and only top 10 productive 
countries were selected for the current study. The most productive papers were produced by the 
United States with 65 (6.9%) research papers and ranked first. The next productive papers (22, 
2.3%) were published in Japan and followed by Canada ranked third productive country on fossil 
fuels research in India. We also counted citation scores and the top global citations scores was 
3897 from the USA and followed by the United Kingdom with 1947 TGCS.     
 
Table. 8. Country-wise distribution (top 10)  
 
S.No  Country Records Percent TLCS TGCS 
1 USA 65 6.9 62 3897 
2 Japan 22 2.3 37 1518 
3 Canada 16 1.7 6 1111 
4 South Korea 15 1.6 7 365 
5 Sweden 15 1.6 47 924 
6 UK 15 1.6 18 1947 
7 France 13 1.4 12 537 
8 Germany 13 1.4 19 1944 
9 Malaysia 13 1.4 4 352 
10 Australia 11 1.2 5 829 
 
Institution wise distribution 
 
It is inferred that institution wise contribution of distribution of fossil fuels literature in India for 
a period of 26 years from 1991- 2016. A total number of 1060 institutions have participated and 
out of 1060, only topmost institutions in terms of research productivity almost 50% of research 
publications were chosen for the purpose. The huge number of 136 (14.4%) papers with 6983 
global citations was from Indian Institute of Technology of Kharagpur ranked first and followed 
by Anna University has ranked second with 33 (3.5%) papers with 1077 global citations.  The 
third rank got by CSIR, Delhi with 32 research output and its global citations was 1592. It was 
noted that the majority of papers were published from IIT and NIT institutions during the period 
of study.  
 
Table. 9. Institution wise distribution (top 10) 
 
S.No  Institution Records Percent TLCS TGCS 
1 Indian Institute of Technology, 
Kharagpur  
136 14.4 216 6983 
2 Anna University, Chennai  33 3.5 28 1077 
3 CSIR 32 3.4 21 1592 
4 Physics Research Laboratory  30 3.2 62 1048 
5 Indian Institute of Science 29 3.1 25 719 
6 Indian Inst Trop Meteorology 25 2.7 46 583 
7 Jadavpur University  23 2.4 10 527 
8 Banaras Hindu University  19 2 41 1259 
9 Indian Inst Technology, Delhi 16 1.7 14 459 
10 National Physics Laboratory  12 1.3 46 774 
 
Web of Science Categories 
 
Table 10 represents the subject category wise distribution which was indexed in web of science 
on fossil fuels literature. It was found a total number of 78 Web of Science categories on fossil 
fuels in India. It takes only the top 10 for analysis purpose. The results of the study indicated that 
the major proportion of papers was found in the subject of ‘‘Energy Fuels’’ with 390 (41.36%) 
publications and got placed first and followed by ‘‘Environmental Sciences’’ with 214 (22.69%) 
papers and ‘‘Green Sustainable Science Technology’’ ranked third position with 199 (21.103%) 
research output among the top 10 subject categories.  It was examined and found that almost the 
top ten categories covered 85% of research publications and the remaining 68 subject categories 
covered 15% of literature output on fossil fuels.  
 
Table. 10. Web of Science Categories (top 10) 
 
S. No 
Web of Science Categories  Records  Percentage  
1 Energy Fuels 221 23.44 
2 Environmental Sciences 112 11.88 
3 Green Sustainable Science Technology 92 9.75 
4 Engineering Chemical 81 8.59 
5 Meteorology Atmospheric Sciences 73 7.74 
6 Thermodynamics 65 6.89 
7 Biotechnology Applied Microbiology 54 5.72 
8 Engineering Environmental 43 4.56 
9 Chemistry Multidisciplinary 36 3.82 
10 Engineering Mechanical 22 2.33 
 
Keywords wise distribution 
 
It is seen from the research that the top ten keywords based distribution on fossil fuels research 
in India during the period from 1989 to 2016. Table 11 shows that the major proportion 
(177,18.8%) of keyword i.e. ‘India' was used and followed by ‘Production' with 131 (13.9%) 
keywords used and ‘Energy' with 108 (11.5%) records used during the publications. It was found 
that the first six keywords contributed 75% of the records and the remaining 25% of publications 
were contributed by other keywords. It was also found that the maximum number of global 
citations score got by the keyword, ‘Production' with 6674 TGCS and followed by the ‘Review' 
with 6460 TGCS. But, it was noticed that the local citations score was contributed by ‘India' with 
263 TLCS.          
 
Table. 11. Keywords wise distribution (top 10) 
 
S.No  Word Records Percent TLCS TGCS  
1 India 177 18.8 263 4515 
2 Production 131 13.9 127 6674 
3 Energy 108 11.5 45 2586 
4 Fuel 104 11 108 2571 
5 Review 98 10.4 110 6460 
6 Biodiesel 89 9.4 138 5377 
7 Engine 89 9.4 74 1571 
8 Oil 83 8.8 63 1478 
9 Diesel 76 8.1 93 2427 
10 Carbon 75 8 105 2423 
Conclusion   
 
This study demonstrates the scientometric analysis of fossil fuels literature from January 1991 to 
December 2016.  During this period, 943 research papers in different forms were published. 
There were 72 countries collaborated with India to produce research publications. The study 
revealed that the USA ranked first and it was found that the most productive papers were 
produced by the United States with 65 (6.9%) research papers and ranked first. The huge number 
of 136 (14.4%) papers with 6983 global citations was from Indian Institute of Technology of 
Kharagpur and got ranked first. The majority of papers were found in the subject of ‘‘Energy 
Fuels’’ with 390 (41.36%). The major proportion (177, 18.8%) of keyword i.e. ‘India’ was used 
and followed by ‘Production’ with 131 (13.9%) keywords. Based on the previous studies, it was 
found that there are no such studies found in the area of ‘Fossil fuels research in India’ during the 
study period. Hence, this study will help the researchers and scientists to identify the trends of 
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